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1. What is e-Ship? 

 

e-Ship (electronic Shipment) is a software program for 

calculating radiological characteristics of packages for the 

shipment of radioactive material in accordance with 

ADR/IATA/IAEA transport regulations. The program also 

allows the user to estimate the radiological impact of the 

shipment in the event of a release of the radioactivity into the 

environment. For this purpose data such as the inhalation 

dose, ingestion dose, external radiation dose (ambient dose 

equivalent rate, etc.) are given.  

 

The program has been developed jointly by CERN and 

Nucleonica. 



2. Background information on nuclear transports 

 

• Each year about 10 million packages of radioactive 

materials are transported worldwide by land, sea and air.  

• Radionuclides are used for a variety of purposes e.g. in 

nuclear medicine, materials testing, oil exploration etc.  

• For these purposes radioactive materials must be 

packaged and transported to the location of interest. Before 

these materials can be shipped, care must be taken that 

the shipping regulations have been strictly followed.  

• The purpose of these regulations, of course, is to ensure 

safety by containing the radioactivity to make sure that 

there is no negative effect on the environment, to control 

the radiation emitted from the package, make sure that 

nuclear fission criticality conditions cannot be met, and to 

dissipate any heat generated within the package. 

 

• Full details are given in the Nucleonica Wiki page on e-

Ship  
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e-Ship user interface:  

Report 



e-Ship user interface: Options 

Four main categories of Options: 

 

• General (Half-lives, decay modes, etc.) 

 

• ICRP (dose coefficients, etc.) 

 

• Swiss RPO (h(0.07), h(10) etc.) 

 

• IAEA Transport (A1 , A2, etc.) 



e-Ship user interface: Import 

 

The files can be 

created for example in 

a spreadsheet, but 

must be saved as csv 

files. In the example 

shown, the nuclide 

name together with the 

nuclide activity is 

shown with a comma , 

as delimeter. Currently 

only the activity can be 

accepted as input. 

 

CERN .txt files: It is 

also possible to upload 

dedicated format 

CERN gamma 

spectrum files 

Before a user can upload his/her own nuclide datasets, some rules have to be observed for the data format in these files. 

The following delimiters are allowed: Comma , Semicolon ; Colon : Pipe | Octothorpe # TAB 



e-Ship user interface: Activity limits (IAEA) 

The Activity limits tab contains the A1 and 

A2 values together with the activity concentration 

for exempt material (Bq/kg) and the activity limit for 

an exempt consignment (Bq). In additon a brief 

description and notes are given. 

 

Care must be exercised when using nuclides in 

packages which are not in the IAEA Activity 

limits table. When a nuclide has been added to 

the package, it should be checked in the 

Activity limit tab to see if there is an entry. If 

there is no entry, this means that it is an 

unknown nuclide. In this case, the user must 

look up the datasheets for the appropriate 

nuclear data . 



e-Ship user interface: Sample Packages 

The Sample 

packages tab 

contains a list of 

pre-defined 

sample packages.  

 

By transferring 

these packages to 

the users own My 

Packages, sample 

packages are 

immediately 

available for 

testing.  



e-Ship user interface: My 1st packages 

In this first example, a package consisting 1 kBq of Cobalt-60 is 

created. The activity was reported on 1st Aug. 2012. Default 

package characteristics are assumed (material, solid, other form). 

In the nuclide table only the IAEA Transport values are shown for 

clarity. A host material mass of 150 g was set. The transport 

report can be generated by clicking on the Report button at the 

bottom of the page. The Report is shown in the following figure. 
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Thank You! 


